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°fl ^^/2r.# f^lSf 1^4- £ I^S *flS«<^£ ^ofl 

» >M"8-*H IS 2)l^lilt ^%*Hr #31, ^ IS 3l*l^S« #7tf 

«■ £ t^l 4S^, ii#/^Wl #5flo]E^- ^fuJ-O] ££ ^)AE| A>-g-^> 

^ -V.^ #efl^lS ^^a] s>#ol ^t3] feMEf ^isHr IS eH*liS7> -g- 

*flsH °<Ja. eliS^Ei, ^EftS *1^ 7^}S)^ 

5. 3d 

^3.^1, 31=, Si^H, IS 2fl*liS, ^4 
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^] 

SLicE^ ^1; 0 0 . H ^ JI^E ^ g ^ ^ 2 ^ {monolithic bubble - ink jet pri 

head and fabrication method therefor} 
IE. l£- H^S <5)l£L£] 

-E 2a, £ 2b, £ 2c, « £ 2d^r b\m. oj^^j ^^o] ^ 

£ 3a, £ 3b, £ 3c, £ 3d, £ 3e, 5L 3f, £ 3g, £ 3h, £ 3i , * £ 4j^ # 
2fl^ S-icSH tHl- oj^^i H elH «Hj=o^ ^^.g. ^a]^ -g-^H. 

S 4a, £ 4b, 5. 4c, 5. 4d, £ 4e, * £ 4f^ <^A}oflofl nfs 

-£ 5a ^ £ 5b^ IS v}^EL<2) % ^-^-#4 nofl rcf^ M eI^aeo] ^ g 
oil- ojH^ cfolofn^. 



1, 101: 71^- 



2, 102: *ll 1 <8a^-#S 



3, 103: 2 <83.^3. 



4, 104: °j£L ^ 



5, 11, 105, 110: M.3L^ 



6, 106: ^lErJ 



7, 107: 



8, 8c: ^j^ 



8', 8", 



108' : IS v}^3. 



8a: ne}-°] ^f- Efl^l^E 
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8a', 9a', 108: I£ jII^ae 



9, 9a: 



8c' : -S-c 



9a", 109: #eflo|E 



10, 10', 10", 100: K&E. sfl; 



<15> £ «Vn^ OJ^^J sr^o} xr^E sflr: ^ ^ ^^ofl $ C. S> ^q. ^ 

*>^1^ (monolithic) t^-i: °<J 3^3 (bubble-ink jet) = ^ ZL aflat 

oil ^ ^o)cf. 



<16> 



<17> 



<18> 



7 >^^>7l nfl-g-ofl, ^7> ^l^j7 oiq. 

t^d4 <83^ ^flE^ ^ *ug.o] 5||no, 

7]^£ 10\i ^SVSS4. H 34. 3007fl^ ^-Af ^ 

1200dpi^ «fl^£# ^ JEL^S 6)1-7]- Af-g-^l 3^171 7>^*V 



<19> 



f ^- S > MS ^I-(IO)^ 71^(1) %#o_sL^b\ 7)1 1 °J3 *#S(2) 
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<22> 
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<20> ^1 1 oJ H ^#S(2)# *^*\ ^S\^ o o l^ ^ #5llo)E( 8 )^ ±^ #Efl ol M 

(9H1 21*11 2 °JH ^S(3)* 44^1 *S3L ^(4H £^4. °c!3 ^ 

<21> oj nfi, o l£L - ol^^ ItWZL, °H1 oja. ^^(4)^0, oj a - 

olEitb *H-(10HAi, ^9«1 §eflolE (8) ^ t# #elMm(9)*r oj^ 

^H^l ^-a> 5L<# t ^ « A> s^ofl ^ 

^ «Hi=L(8)4 S2flolM(9)2l 7fl^ , ^ -ofl tf)« ^ a^ 7> 

<23> ^ «5llo]E ^ ^ #EflolE^ ir HIE *H=o] ^lS^ jO S ^ 7fl A> _g. 

<24> ^ Hj-Alofl af^ l^o) Sj]-(1 0 <)°1 ^-^1 4± 

4 ^4. 

<25> £ 2a*fl JEa^ 44 ^<>1, &*\, «]El(6)4 Hf(5), * *l| 1 * 0 i£L ^3.(2)4 

71^(1) $H ^(Aj-)c>] Vacrel> Riston ^ ^ ^^flo} Vll7VElti 
M El)^M<y =4°1 efl4^(8a)7> 7><1 ^ ^aj.^ ^ ^lu-llolE ^cf. 
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<26> cf^-, s. 2b^l tij-Sf ^-o], 6j 3 ^ ^^E^Ei, oj a ^ s = o] o. 

JL^M 3j)^ol *g^<g £S 4iH(8')t 4-§-*H ^^(Ultraviolet :UV) i^o] ^ 

sg^ji, zl ^4 H^-o] ^s. eflxliE( 8a )o 1 ]^ ^ (8b )oi ^^^cf. 

<27> ^, £ 2c<Hl £^1*1 44 UV^l i^#44 &4 ;§4s]4 ^ j=4°l 

efl4^(8a)3 ##(8b)£- ^4^# J§-*fl 44£H *fl444. 

<28> n ^4, 71^(1) 4^ °>l£L El^EEJEi, oj a ^ a = <q ^^27} 1§ 

^ ^4 #efloiE( 8c)7 > ^^^cf. 
<29> o] #e!H4, efl^l^S =0.5. ojeo^ (mandrel)^- 7>^JL 7)4 

4°fl4 I-^Hhv^ $)o)xl ofll^H^Uaser ablation)JL 

<1 ^ 4^44 ^44^, SSlM 31^.(10' )£] A2^y\ f^4. 
oo> n^M-, ^ ti o v 4°fl 4# 3)H.4 ^y%y§£- ^o) 335. ^ ojzj 

^# ^4 ^7H1 44 4-§-4 ^ £-4* t^lt4. 

<31> ^*fl, ^f" ^<H4 ^ %^5L7} Jl^44. ^r, 44^£ S*M" 4^4^ 

4^ «Hr 4#^* -H^-4 44 °1 ^A^i-zi, t# #3M^-* 7)^4 ^^^>7fl ^ 
1444 ^ 31-gr4 44°-5L l-o]^ ^4 ^*844 ^4 #4 #4 

^gil44. 

<32> 7144 te)|°|l5) 7}<1 ^ 7><a- ^fA|, 7] 44 #eflo]E Afo] 

4 4^r4 4°1^ 4*1] t#4 ^13 4°14 4^ < M444^(Misalignment)7r t 

^944 ^4. 44*1, ^^£4 #4 H4 ^ 43)^^1 4444. 
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M€ ^^-£^"(Ni electroforming)^.^ ^-f , 7)& 

°\] NiVi4 ^ Al = *-g- (Sputter) ^ #S7l (Evaporator )£. * , ^ 

Ann, il-l-^ 4-8/zm 1*1 e| a. is Efl^il/} ja^cf. zl cf-g-, tfs] sfl^ 

°1 *§^€ p}iH| A}-g-*H UV ^ ^ ^# ^, 3L£ efl 

*1^J= afl^dl *d«fl£^ ^^i}. o] nfl f^s)^ #efl 

^ 5^-^ ^^^-b}], £^-2:0)1 ^]7>5]^ # ^ i^RH trfer ^€4. 

n ^, ii# teM^t 71^1^ ^^Vji 4^s r £, ^ ^ ^eflo]E7} ^ 

^ SU^r fiicS]^ ITHJE ^tro} ^2,0^0] T^SM Af-g-SjZL $lcf. o] taj-^ o. 

JL $\^5.-%r Z\}2id\) ^^}Cf. 

<35> 2.^2}^ «j-Alc^] tt|-g. ^HV^o] £H1E ^]H.(10")^I ^^«>^ Cf^-olf 

<36> £ 3a^l ^o) ; ^]Ei(6)^ 711 1 M.S.^(5)°] ^^71^- 

<37> ZL cf#, JE 3b4| £^|t> 4^ ^°1, 7|^(1)^ 711 1 ^#(5) $1*H ^ ,/m, 

1"^ 30-40^ ^S>\ i^Elti. ell^l^E( 8a ')7l. ?§^S)JL, I^lElw. 5)1 



33-8 



1020020049317 „ ^ 

^l^M(8a')^ IE 3c^l 5EA]^ h>4 ^o] jc S p>> i3 ( 8 ") 1 . Af-g-^ ^ ^ ^ 

<38> ZL ^ JE 3d ofl £A]f u}^ ^-o], *]] ! ^#( 5 ) o|oH s^o] ^1E1« iJ= 

<39> 1 ii«(5)"flo( ^l^a iSefl^H # S (8c')7> 7l^(i)o] ^ 

£*flfe £ 3eofl £Al*V *\<% Q6\ M]7>E]ti i£ eH^^E( 9a . )7 |. ^ojg. ^^^cf. 
<4o> n tj-fr, £ 3f^l SAl^v ^ ^o], uH7>Em is eil^^Oa 1 )^ 

<4i> ^/v^ #^)ol S (9a»)7> ?4« fl^/^ # e flolH (9a ..) £ 3ho11 

M°lM(9a»)* i^^7l ^ 2 iLJLfKll)°l 

<42> H £ 3i ofl ^ o]> 7l ^ (1) o. ^ ^ ^Al ^e)^- ^Zj-^ofl 

^*fi (isotropic)^ :*l]7isH, ZL ^jif 7)^(1)^^ ^] 1 oj H ^ s(2)7l . ^ 



<43> 



-E-T= 



-(8c')7i- -g-uHl *4|5W ^M^, <8=i ««K4), ^ 2 «8a *»(3) #3 
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<44> 



<45> 



<46> 



<47> 



1020020049317 # ^ 2 ^ m ,^ 

at^s ^ ^ig- ^1- s# $ 9im^ *\*}7} ^ flja ^ 

(3), B^H^ o sf57} ^£] 7 j 0)3} o. ^^ol olo^ 

- £S 31*1 ^.^b lOum s^^>7l o)b}# ^ o>qe). ^-%£7V 

e ^l--^ 7 fl^» T^l ^^7) nfl^-ofl, 5L£ ^t= 7 } v|l 7 >Elti. M 

- ^ ^ 1^1^ * 23 ^#o.iiL, 4^>j7, olo)] 4^, 2il 
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$^t*:E-3* £S <H^^H (photo-alignment) 3 t^^W 3X| tM9*|-aI 
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°11 ^/i^t |efl°)St Ifsfr 3.^^ ^ ^EL^ 

<52> <#Jr^. ^A]^ofl ^A^, S)]7liEH 10-100/^1 ^€ ^7}El 

<53> SL^h IS. efl^l^E^ ^Aj ^^O]T3lc (p0lyimicle) ^ ^ ( Ul 

^^Ma^M S(polyacrylate)7fl ^1 ^143. ^^tt 

<54> M. ly-rgfij cfS. ^A] ^Eflofl £ Aj-Tg^ oj=l^. 7 }<I^-7l ^tlr ^H 1 " 

*fl# n^Kr £31, *RMl7> 7l# fl6fl IS. Bfl^^H^- ^Aj^ 

#31, ¥ £xr is A>-g-#H as 31*1 ^S 

» i^*Rr #31, ^ I£?]|^iEt ^#*Rr #311- I^Hr SiisH a]^ 

<55> <£jr^. ^HH) &oH,*M. Sfl^iEf ^*Rr #3lrr V)]7>£|ti. £1 EflA]^ 

SI- 10-100/an^ ^1 ^^Rr 3l^S o] =o] Alcf. ol nj), is e^l^iM^ # 
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2-4000mJ/cm 2 ^ S^^cf. 

<59> g:^ M. 0^31 1Ee ,|,, iIf i^fc ^ 

* M efl^l^M £L^# 7]^ 3341 

K ^ o. 0 j € o. 7 , # ^ aB ^^ iWcf ^^o^ o Ja 

^1^(100)7} ^A]5)o^ OJ4, 



<60> 



<61> 



<62> 



<63> 
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<64> o] ^A]<m^ n^jE §11^(100)^ 0 <33t 7}<gZ\7] ^(106)4 ^El(106)l- 

J±JL <5>£-5=- *1EK106) *H XI 1 ^-X#(105)# 7)^(101); 7l^-(101)^: 

£^-*Kr HJ^^l- ^*Hr XI l °<Ja. ^3.(102); ^ <8=i ^(104), e^jM 
Ei(£Al^l 2 o Ja^^S.(103) ^ -£-5.^4 ^#(107)^ «g^sj. 

^ ^fr 0 ]^ ^4-§-8: ^rM^ i£ 4^3(108' ; £ 4c)* *V-§-*M i£ 

31*1^^(108)-!- ^^AS JflB^Sj-fe ?H X| l ^#(105) ^ 

<65> §1eK106)^ ^#(107)^1 *§^2\- ^--S-tt ^» 5Hr l:£-§-°l 5L^£ #3 
^el^4 ^ 4*<r tl^JL °l-¥-<>]^4. «lEi(l06) SHI ^#(105)^ 
^^(silicon nitride), ^§ ^i^Csi 1 icon carbide) f-^-S. ^£4. €-S.^V4 
^ Ta, TaN, TiN ^4 -g-^^M: ^x#(105) SHI ^ 

<66> ^/i^t l-3HJ=(109)ir £]^S^E^(5LA]§>^ 2 <83. ^3.(103), 

°J 3.^(104) f-S] sfl^^r ^ sj-^r ^3^-3. ^ UV 7>JE^ 

f^*fl ^(108a; £ 4d), ^ ic#(107)4 sflU* T^^fe ^Sr UV 

SLS- 7}M% ^afl ^(108b)iL^ ^^€4. 

<67> *>tH/^# #eflo]E( 10 9)^ n]-oiH^^(Microchem)A}^ SU-84 <^a] 

31 <r*l, o>^]5g(Archchem)A>S] Duramid^- #2H n]^^ ^ ^ TOK ^ JSR^r4 

<68> gc^j. §^|o]E( 10 9)^ -ft-S^Sf ^#(107)^ 10 - 

100 m U^S) i£ elMl^E dog)!-, UV ^91 ^(108a'), UV ^4 
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■i-o] X %°1 ^(108b") ( £ UV ^^o] 0 % «y ^(108c')^ ^£ S.S. »}^EL 
(108'; £ 4c)» a}-8-*H UV ^ ^ ^#*Hr ?H1 siSfl ^£cf. 

<69> ol«4 go] £ -a AH SI £tBl Al tt^ OJ^^J «J|j=(100)S] 

<70> o i ^ > £ 4a<Hl 3^3. ^ o]j §1eKi()6) ^ ^ x ^ #(105)ol 

7l#(ioiH ^wl^cf. 

<71> O] Ufl, *)Ei(106)^ W]^^ol ^ ^ ^^^^ ol^ ^ HVnV- 

^H^S T^H ^^l}, 71^(101)51 ggoq ^ 

5=^3 #el -MM- ^>Ai7j 4|. o ]m %o\] s\n W&tt. 

<72> ^ tj-fr, £ 4bofl ^ ^. o]i ^^do!)^ ^ x ^^( 10 5) ol^ofl til7}El 

- ^ £ efl^l^M(108)7> ^^^cf. vil7>ElH. S£ efl^^M(108)^r *HM^>o] 
SU-8^ £-8- oll^lTll ^1, o>^1^a>^ Duramid^ ^ §EHnlj=7)] ^1, ^ 

T0K * JSR^ vil7>El^ -eH efl^AE^ ^ # 5io^^eflo]E^ ^ 

<73> Vll7fEly i£ ell^iE( 108 )^ ^jrofl ^.g. £ #Al^l ofl^ 

(droplet)^^l ^£4. °1 °<J3 ^(104)51 ^o) t z]+^t\o) =l 7 ] f 

^#(107)^1 ^1 7j, §1E](106)21 H7i ^- ^l#t5. 4<#tb -B-s^sofl y> 

^Cf. 4^1, 4<#*> ^^l7l7l ^tflA-1^ t1l7>ElJd £S ell^iE 

(108)^1 -^11- io - 100/anSl "jiHUHH ^*Rr ?H a>^^cf. 
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^r4tl £tt II d>^(108')1- * r -8-*H UV 
<75> o] nfl, uv^ ic^-^ 2-4000mJ/cm 2 ^ *fl^t}-. 

<76> l£ n>i^(i08')^ £ 4c ^ £ 5a^l SL^tft 4^ ^o] , -fr^^o] 

= ^ UV ^4^1 ^tflo] ^(lOSa'), uy 3=340.0! x % o] «.« 

(108b 1 ), g UV ^4-§r°l 0% <y ^(108c')^S ^^cf. 
<77> iS n>i=i(i08')S] z]- ^(lOSa', 108b' , 108c')^ uv (quartz), 

- e A-- ^4 71^(101)^ f^fif UV^ nf^Hl tr)-B}- ^ 

^5V4 ^ M|nVoj 3.^^ ^ Oluf, 

<78> o^H, £ ^tgo] ^ HH H ^ yy B^ZL^* A]-g-^ ^jO^ *i * *] # , 

UV 2]±^Hfl5lt *}-&*}*} X S^^ZlBflS]!- A>-g-^ ^ o. j ^-f-^-g.*. 

^ H Au^ ^V\]g_ ^ 01^- ^o]cf. 

<7 9> IE 5b» ^-Jl^l-^ , n>^3(108* )^ UV ^^^l 4s}- t|l7l-E)a. is 

3H~i=(i08)7}- ^S]^ £0)7} 6)}A)S\o] olcf. 

<80> ^«V^^S., vil7fE]ti i£ e^)^E( 10 8)7r il ^i^(108')^l ^ nfl, 

ic^"^ -¥-■&( 108a, 108b)^ UV<*fl ^*fl 7 } M 
(cro S slinking)7l- JL«^ a>^o] ^ yVJUjECcrossj inking density)* ^ ZL 

#^2: (network structure)* ^*Bfr ^^-o] <^o^uf^ aV^ , ic#£|*l 
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^^(108c)^ 7}M7\ WW <go} (monomer) JE^r *eU»1 (ol igomer) ^Efl. 



<81> 



<82> 



<83> 



<84> 



<85> 



Jn^ofl IS efl*l^S(108)^ «L«(io8a, 108b)^ ^sj-*)- 

^A) ii^^l ^ IS e^]AE( 108 )o, ^(I08c)^- ^ 

M ^MliE( 108)5 ] ^-^-(1083, 108b) ^ ZL#^^o, 7 } MS _q. 7}M s\^ 

$HH Ajtg^ uv *} ±3.(108 ')9 **fl I 

£ efl*]^S(108H Sir^Rr ^sfl tfl«.« at^th 

ne^, vil7>E]y ii efl*)^s(108)fe is 211*1^h(108H1 WW # 

k^M, £ 5b*0 SAl«. tif^ ^o], uv ^4-§-°] X %t! ^-(108b')^- UV 
7> JjL^c]^ ^^1^ f-^ofl ^ is e)|7]ii(io8)^ ^o]^ 

Y1-Y3 //m^ ^S H-Bj-i+Tfl gtf. 

°]^r ifl7>Ela. is 3j*]iS(108)7> IS n>ia(108')4| ^*fl 

S 4<H S^ltl £o] f ti)7VE]a is sfl^l^S(108) 4*Hfe Wax> €# - o. 

S 2 S^#(110)ol Sl^nf. 

4 2 S^(110)ol ^ 71^(101)3 ^ ^ -Al A]^o)l <^ 

^ H ^- S ^17H^J1, ^ l3f £ 4e o]j SAl*V «]-^ ^.o) ; *fl ! o o i^ 

(102)7} ^^^cf. 
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<86> ZL Jf, 4 2 ^#(110)* H)7]i& ^, UV°fl ^117>^H. £J= 51]^^ 

S(108)^ Jf£-(108cH ^^-^0)1 ^tsfl -%-n$o] 47}S\#, <%3_ ^tH(104), *)1 2 °Ja. 
*#3.(1Q3), Ej^S^B) = ^(107)# ^ ^/i^t 1-^o1h(io9)7> 

<87> o] nfl, ^ojjo^ A\^t\^ i&#<%2\ -g-tsfl ^SLofl 4^, «W *fl^3*l 

^13^ -8-3.^35: * ^#(107)^ ^^U" M ^^1^^(108)^ -*f-gr(108a, 108b) ^ £ 
o] 7 > ^^o.s., Ml 7| e| tf_ £1 efl^l>iS(108)^ f&^°* , ft 3.$. Q^7\ -g-nfl, 

^ ££3^ -§-*fl ^ej*H ^-§-^4. 

<88> O]^- ^-Ol, ^/ic# #£flo]E(109)7l- *§>£^ ^, #5|ME(109)-I- H 

4 *l^*>7fl 7l^r(101)oil JLS$A}7)7] 5}-= Hilol^l ^o] 6\}M. S-n} ^ofl^ ^_fl 

£°1H -g-<?> ^4 71^(101)^] tfl*fl ^l^^Jl, S^S. ^H(IOO)^ 

^£4. ZLE^ £ >£^*> ^*HH ^5)^1 <>}1~)*H ( ig 

^Kr t^l -S.^^ ^C^U-ol <£c] ^ ^ofl 7|#§-o>o 1 lAi 

^ Xl^l^ 7}^A}2^ 4^ ^^7} 7}^ % 



33-18 



1020020049317 # ^ 20 02/9/24 

^ ^ °>M^, ^12: ^>^>7fl 5)J7, o]o\) nj-ef ja^Ej]- ^5]j7 ^Apgo] 



33-19 



1020020049317 # ej <^ >: 20 02/9/24 

[3^*8- i] 
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